Copy-number variation (CNV) and loss of heterogeneity (LOH) detection
The DNA from the MDS groups was prepared for hybridization with the Affymetrix CytoScan 750K array (750,000 probes) according to the manufacturer's protocol. A total of 250 ng of isolated DNA from each sample was digested with NspI, ligated, PCR amplified and purified, fragmented, biotin-labeled, and hybridized for a CytoScan 750K Array (Affymetrix, Santa Clara, USA). The data were analyzed using the Nexus Copy Number (version 7.5; Biodiscovery Inc., El Segundo, CA, USA) software program and normalized using the SNP-FASST2 segmentation algorithm. The normalized probe intensity and the allele ratio data were visualized in Nexus v7.5. In addition to the microarray analysis, the TaqMan ® Copy Number Assay was used to quantitatively analyze EZH2 copy number. Primers and probes were purchased from Applied Biosystems Inc. The assay was performed according to the manufacturer's instructions. Each replicate was normalized to TERT (a reference gene) to obtain a ΔCt (FAM dye Ct -VIC dye Ct), and an average ΔCt for each sample was calculated. All samples were normalized to a calibrator sample to determine ΔΔCt. The relative quantity (RQ) is 2
−ΔΔCt
, and the copy number is 2 X RQ.
Lentivirus-mediated cell transfection
A 2256-bp CDS of the EZH2 gene was cloned into the Xba I and Not I sites in the pCDH-CMV-MCS-EF1-copGFP vector (purchased from TELEBIO Inc.). Two EZH2-shRNAs were cloned into the Hpa I and Xho I sites in the pLL3.7 vector (purchased from TELEBIO Inc., Shanghai, CN). The detailed sequence of the shRNA for EZH2 is listed in Supplementary Table 2. The construction of the EZH2-expressing and EZH2-knockdown vectors was confirmed with restriction analysis and DNA sequencing. Lentiviral packaging was performed using a four-plasmid system (pCMV-EZH2/ pLL3.7-shEZH2, pRsv-REV, pMDlg-pRRE and pMD2G). After titre determination (1−3 × 10 8 TU/mL), the pCMV-EZH2 or shEZH2 lentivirus was transfected into SKM-1 cells. In brief, 5 × 10 5 cells/well in a 6-well plate were incubated with the virus and polybrene (6 µg/ml) in a 1 mL volume, followed by centrifugation at 30°C for 90 min with 5 mg/ml polybrene in medium. After viral transduction, cells with stable expression of the EZH2, shEZH2, or control shRNA were established in the presence of puromycine (10 mg/ml) in medium. The stable expression cells were then propagated in complete 1640 medium at 37°C for 1-2 weeks prior to further experimental manipulations. No noticeable loss of GFP expression in the established cultures was observed through fluorescence microscopy or flow cytometry. Overexpression and silencing efficiency of the EZH2 vectors were evaluated using qRT-PCR. A decrease greater than 70% decrease in BMI1 mRNA expression post-transfection qualified cells for use in the experiment.
Measurement of cell proliferation, apoptosis, cell cycle, and colony formation
Transfected cells were plated in 96-well plates at a density of 5 × 10 3 cells/well in triplicate. After culture, ten microliters of WST-1 working solution (Keygen, Nanjing, CN) were added to each well, and cells were incubated for 2 h. The absorbance at 450 nm was measured using a microplate reader. The inhibition rate of cell proliferation was calculated as follows: % inhibition rate = each time point (OD treated well − OD 
H3K27 methylation analysis
Analysis of H3K27me1 and H3K27me3 was performed using EpiQuik™ Global Histone H3-K27 Di/Tri-Methylation Assay Kit (Epigentek Group Inc, NY, US). The assay was carried out according to the manufacturer's instructions. In brief, 1 × 10 6 transfected cells were lysed with cell lysis buffer, and total histone was extracted. Histone extraction was coated onto assay wells, and antibodies recognizing H3K27me1/3 were added after washing. Finally, HRP conjugated secondary antibody was added and absorbance at 450 nm was measured using a microplate reader after incubation. H3-K27 methylation was calculated as follows: Methylation % = OD (sampleblank)/OD (untreated control-blank) × 100%.
Gene expression microarray (GEM)
A GeneChip PrimeView Human Gene Expression Array (Affymetrix) was used for the GEM study. Signal intensities were acquired with a GeneChip Scanner 3000 7G (Affymetrix) which generated cell intensity files (CEL). Statistical analysis was performed using Partek Genomics Suite software (Partek Inc., St. Louis, MO, USA). A robust multi-array average (RMA) algorithm was used to normalize the data. The false discovery rate (FDR) was less than 0.1, which minimizes false identification of genes. Hierarchical clustering based on the genes and samples was performed with the Cluster 3.0 software. Differential gene expression profiles were identified among the normal controls (n = 6), the low EZH2 expression group (n = 6), and the high EZH2 expression group (n = 6). Similarly, differential gene profiles were analyzed among SKM-1 controls (n = 6), SKM-1 cells with EZH2 knockdown (n = 6), and SKM-1 cells with EZH2 overexpression (n = 3). By combining the GEM data from the MDS patients with the in vitro data from the cell lines, EZH2-targeted genes were identified.
Chromatin immunoprecipitation (ChIP) and ChIP-on-ChIP analysis
ChIP experiments were performed in CD34+ cells from eight patients with MDS and eight normal controls and in the transfected cell lines using the Magna™ Chromatin Immunoprecipitation system (Millipore). Ten million CD34+ cells were pooled from two MDS patients with identical subtypes or two normal controls to obtain a sufficient amount of ChIPed DNA for the NimbleGen whole-genome promoter analysis (Roche NimbleGen, Madison, WI, USA). Briefly, 10 7 cells were resuspended in lysis buffer and sonicated to obtain chromatin fragments between 200 bp and 1000 bp. Sonicated chromatin was resuspended in IP buffer and incubated overnight at 4°C with magnetic beads conjugated with either antiH3K27me3 or anti-EZH2 antibody (Millipore). The immunoprecipitate was washed with lysis buffer, LiCl buffer, and TE buffer, and eluted in elution buffer. DNA was recovered by reversing the crosslinks and purified with a QIAGEN Purification Kit. An unenriched DNA sample was treated in a similar manner to serve as input. Immunoprecipitated DNA was tested for enrichment of control loci using qPCR. For ChIP-on-ChIP analysis, purified ChIP and input DNA was amplified with a WGA amplification kit (Sigma, USA) to obtain sufficient DNA for hybridization, and DNA was then fluorescently labeled using the NimbleGen Dual-Color DNA Labeling Kit according to the manufacturer's protocol (Nimblegen Systems, Inc., Madison, WI, USA). The Cy5-ChIP and Cy3-input labeled DNA samples were co-hybridized to Human CpG Island Plus RefSeq Promoter 3x720K RefSeq Promoter Arrays for 18 h. Microarrays were washed posthybridization and then scanned using an Axon 4000B microarray scanner with GenePix 6.0. The data were extracted according to standard procedures developed by NimbleGen Systems.
